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1. 2^ AH- gA||AH(££)_1- 
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1020030016185 #^ 2003/12/30 

^7>^ ^-g- iD}E o>3]q. Al^Efl ^ zl *fl3: ^ 3°.^, ^ Jl 

^31- cfl^ofl A>-g-S)^ ^ ^n>E o>Efli4 Aj^Efl o, ^ 7\A % 3711- 

^Hl *r ^7>^ in}E o> Efl q. A]^Efl ^ uVrtofl 

5iolcf. ^efl ^ ^n>Hi o> Efll 4 Al^Efl^. o]aV ^0)715. 7l7jl^<y S.Eil- A>-g-<5} 7 l afl 
3.7l7> 31 til-g-o] ^o.^, Afl^-Tll 7flt£)jL ^ ^p>B oVEflu)- Aj^^ yV^^l 

Cf€- -¥-##(^^14, LNA)^ $® 7fl^ 3£fl7l^Hl £]*fl BL7l7> 7^1^ ^ o] 

Cf. ol^- -2.7-^ 7]^; vflJf ^ £^^15. 

^ ^ <y^Ei ^€4, A o V 7l ^ 5fl^i tfofl 3]^ ^7}- ^^l^, Aj-7] 3fiEi 

^Hl <£7J£}^ 7i3flA]Ei^ Ol^^l ^Aj- ^ol7lfi]-; Aj- 7 ) JLT^V 7l # Aj-ofl T§Aj £ ^ Aj- 

^ol7)o] oj^ ^^.ofl o^S}^ T^-g- ^#7l A£ ^A] a^Jlf; ^7] 7^^. ^o. 
^A] i^ofl o^S]^ <y-Efll4# Sl^-SRr 7-]7>^ ^ >iD>H tb^lM- A] A,Efl ul ZZ. 

*V 71^ a o hi -g-oi^j-Tii ^^t^- ^ 147} 014. 

£ 3c 
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1020030016185 %^ 2003/12/30 

^ >mVB ^VEflq- aI^ej ^ zl ^12: « o >^{L0W COST ACTIVE SMART ANTENNA SYSTEM 
AMD MANUFACTURING METHOD THEREOF} 

£l£ ¥^ i"KE <?>Eflq-^ 

£2a ifl^l £2d^ -^HM- ^r^-£. 

513a ifl*l £3d^ nfs. >g Alofl^ £a]^ ^JE. 

^4aS4- £4b^ ac}s ^Al^s.^- iEAltb 

10: ^-*§ i*>H ^tflM- 20: jl*-^ 7]^ 

21: 22: 

23: ^sflA]Ei 24: ^ 9\-o]o] 

25: f-^ 26: <L>Eflu} 

27: *i#-g- ^#71 28: 
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1020030016185 #^ <£x}: 2003/12/30 

^Sf cfl^ofl A>-g-S]^ ^ ^P>H <?H]M- Al^Efl^. 71^- Aj-ofl 33 ^1^>^ ^ 3711- 

^Mb^m *r *)7>ig ^ ^p}B ^Bflq- A)^Efl ^ zz. ^ wj-^ofl 

€°l7l (phase shifter)^, -f-sfl *\}o]f>}i£*] A}-g- ^3*fl 

^]Jl^ *l<d*H #^^o]l^ <£*Kr o^Kg. Aljr^ - OlOo], ^fl 

^"7)4 ^-o] 7]^l^<y S^-fr A>-g-*]-i=. <?VEfluf Aj^Efl^ l-S^^o] 3.71 7}- 3.JL 

^7l Ufl^oll Ji^-l-O] ^1 trfHiA-], iLCf ^7>^0]J7 H7l 7> ^ ^f>B 
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1020030016185 <^7>: 2003/12/30 

<i7> £ l£ <U^9l ^f-$ ^>H *)^mi0)$] ^-fr 2.91 ^ 

JEa^ Wp^r ^-o] oj-^q-di)^, ^^-4- ^^7l(Low Noise Ampl if ier :LNA)(12) , ne]ji 3K> 

<18> a^H 7 ># Hl-g-^- *}*1*}^ «-f-ol fl^ol7l(13)oH fl^<>l7l(13)fe- 

1W1H (11. 255. fl^-€°l7l), 2«1M (11.255., 22.55121 ^^^o] 7 lS 3*lB (11.2551, 

22. 551, 4551£q 3K»£°l7lS 4*0 B (11.2551, 22. 5£, 4551, 9051^ ^^€°l7]S. ^ 

^), 5alH (11.2551, 22. 551, 4551, 90S, 1805121 fl^^lS. ^ ) 7] 3. i+£ ^ 

5U^1, ^ y o v * ^7}o\) A}~g-^- ^ oi^ ^§.tg ^p}h t>Eflu|- Al^EfldO)^- ^^§>7l ^ 
*r°Hfe- 5«1S^ ^^€°l7](13)7> rflBf «Jj^ 7 fl^S. ^-S.^. 

<!9> ^T, 9in^-2] ^711- #o]Dj tij-g-^- v^fe. 7)^o] Al^-^Cf. »<H 

MMIC(Microwave Monolithic Integrated Circuit) 7]<g°] ^^^Ml i^^ 1 
(HEMT, FET)» ^ €<>1 71(13)7} 7fl^-sl^^, ^o] 7 1* *>£*ll ^^o s 

*}^r 7l^o] 7 ms)al 9X^. ^r, ^ ^^€-(GaAs) 7]^ ^3*1, ^1^ 

3, ^1*11*13* ^ °lt 3K V €°l7l ^(13)# ^lS^Jl, ^ 

<20> ZLem, ^7]9\ Qo] 7l^r Aj-ofl t}^s] rSl*}*^ ^"M ^ 

(13)* ^*Hr ^-f *K£*fl ^^<?1 MMIC 7l#S ^13:5] 71 ufl-g-ofl til-g-O] ^.ji ^ ol^Eio) 
^ ^(Quality Factor )7> ^o}(Q:8~l3) JL^* ^tfl^l <H^^}. 

<2i> S^V, ^p>H A]^Efl (10 )^ o]aJ- ^ol7l ^(13) $HS. ^m-(ll)^ LNAC12) * 

Sl-o] ^ ^A^o^o) -5}IL3_ o}^ rtnoj o]ifl Sj S 7 1^(PCB) ^Ml f^H^H 

€^f. <4e-M , ^ A o v €°l7l ^(13)^ s]s 7)^4^ ^l*v els 
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1020030016185 ^7}: 2003/12/30 

J^SH £1717} ^*H, *Ht}"£ 371 Lflofl^ 7l^*>7l^«fl ^^EiSl ^2=. oV^ ^ ^ 

<22> tnf-Hl-^, ±r°- ^ 7jl^# ol^E-H- ^-g-^igAiJE tll-g-^ #oljl ^ufE 

[«V^ol ol--J17> 71^^ -BMU 

<23> Aj-71*}. ^-ol ^5fl ^ ^nj-E oj-Eflu)- A^efl^ c^V ^o^S. 7^1 ^ <?] £Elf A> 

-g-*>7) nH^oH a.7l7> 3.5L Ol-g-ol ^o.^, Afl^-Tll ^^l^ $1^ TT^ 9}*\M 

°l^r ^l-C^m, LNA)4^ 7flt 3fl7l^o11 <q*fl 3717V 71^1^ ^ 

<24> ^1^^. #o>^- £ o. j7 7l^ 7^1^ tfl^ £ 9]*6\] 

^ ^ 31^* ol^E-1 §J 2|S ^i^-l-i- Sl^S, ^Sl-Jl, £ 

Tl^AlE-l* ^"71 5L*Hfl ^ 0 H1 <a^K£^- *}^r ^AiiL 371 3} Ul-g-i- Aj^o. 7fl 

^ ^ A o V € 0 l7l» afl^sH, >a-7l 7lt -SH #31 3 3 tM^jI LNA-§- WlH^* ^"71 
^l^l ^^*>.£^- ^ ^ J17^J- 7l^ tfofl ^ ±d}e o^q. Al^Efl^: -g-oi^Tfl ^ 

^ ^ Sa^^" tl" 71 7>^ W ^tllM- ^ -H aflS W 0 >^^; ^11^1-^-C-fl ZL ^^ 

[^21 ^ £ 3-g-] 

S. sis ^ ^ sfl^^-, #7l aflia ^Vofl 3^ <£ 
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1020030016185 ^^ <H*>: 2003/12/30 

^ ^o]*)^, Ajr 7 ] Aj-ofl ^ ^SflAlE^ Ol^^l <fl# ^Cl7l 

Sf; ^-7] JDLT^J- 71^; ^-o\] 5]^ &°}7)2] #^°\] ^^5]^ 7^^- #^7l ^ 

^A] ^-71 7-]*}vg- #^7l ^A] Hl .oll <^7iSl^ i^V^ S. 

<26> St!-, ^ 51*131 #°1 ^Aj£ j77^J- 7^ ^VcHl ^ ^ <?] ^ ^ 4^^- 7jo]§} 

^ ^^14; ^1 ^ ^ ^]siB^ sfl^i^r ^ltt £.#^#-ir ^lTi^Kr #31$}-; # 7l ^ 

3€ €^M- # ^ -¥-^1 #7> S^tr ^^1a]71jl rcj- 

<27> Aj- 7 ]<4 ^J-o] ^Aj£^ M. *gx$ ^Aj^S. ^ -2. ^^Hj-^^-g- ^5)-Oc] # 

<28> 512a vflx] 5L2d^r ^ AjAHl-f-cq , ^ H><2f ^-o] JL7^J- 7l 

# ^ tlifl 5^7) ^(PCB)*}- ^ ^ Z\*}o\ 7^(20) 3j ^ <fl # o] 7 ] # ^-Aj Aj 

<29> ^ £ 2a^ JLX\ty 7]& tfofl ^ ^O.S ol-c^Al ^^^^(21)^- ^Aj^ji, o|f 

^B^H #^-1- ^ 5]^. ^5.^.(21-1)^- ^^A-1 ^^J*V £#^1^(21)^-^ «y^E-l 

(21-2)-g- ?A°}A. 3fl€(21-l)^r iL^Cstrip line) 91^K)o}t]iJ. u)-^^ 

(spiral type) ^e^V sit}. ^7} z\^x)o.S. 7}# ^Ajs} o]^e^ *Y^} 7]^ ^-ofl 

^^5]^ MMIC <y^E^ iicf 7il^7> ^a>^o. s mK o]^^ §^711^7]- 8-13 Aj 

5L°lz\} til^fl 50-60^ 7fl^# 7W£S *gAj^ ^ ^cf. Aj- 7 )<4 ^-o] Ti^-l-jz]. 0|Dj E ^ s)) 

^t!r ^ 71 ^(20) Aj-oj] ^^(via hole)* ^-^*>J1 °1« lE^-is}^ ^ ^^-(21-3)* 

^W-. #«11 ^7l 7m(20)-8: ^^Sf *V^-^^1 ^ cQ^Ei SflEHS-g. ^Aj^- 
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1020030016185 #^ °=)7}: 2003/12/30 

^ H^^l^Ei(HEMT)^ ^7} :£Jfl*l# ^7} ^q-#(21-l, 21-4) 

* 7l^r(20) #«*fl ^^^>7l ^"71 iflAl-i-g: «flcH^(bare chip) ^Efls. ^ 7l^ #ofl 

^^cf. -& ^HHH^b s\.o]o] ^(wire bonding) 71^-fr o] -g-s> 7 l ifl *fl *>^-°fl ^ 

(^S. ^^S)J7 AVti^l Alj: ^^-I-Ol yflo^ ^Eflo) ^ ^^( 22 )# 

71^: ^-f- ^(21-4) ifaV(t=^^ °l-g-*!: -g-e^ ^a}-)*V Jjt <£HM^- 

olM- ^l^^l s^l^l- ^"71 wlH^ *}^}- 7]^: ^ #^-(21-lH 1 Sfe 

^^tl-Cf. Oje^ ^Ol^l- ol-g-s>^ yfl^^j-g- p CB2 f J7^%V 7]# ^ 3fl 

EH a)^ ^^Rr ^ i^(COB) 7l^ol^>o^ t% ^^HXI 7l#o]c}-. ZL 

7^^(23)*- ^^(21-1)3}- o) ^ <^ti>^o] ^ ^ 7l#(SMD) 

"i: °l-8-*M ^ 5^. ^7lA^ ( a o v 7 ] ojo}Ei^ D H1 7l7fl 7l^(MEMS)^r ^-§-*>^ 

^%^\7\\ AZ^Qi *r SU^, ^7H ^Mtt 7WI^ ^(thin film) T^XIe^ w> 

A c V 7]^ f^^S. ^3*1 PCB 7l^h ^ -fi-A}*}- ZL7^%V 7 ];£ ^ofl ^ sfl^^- 

Q Ti^l^lr #7] JLT.^ 7)# ^Ml ^-§-<5>.£^- ^ 5! AS tfln^l T^J-Tfl ^ # ^ 

-EE 2b^r £ 2a^- -B-Al-*!- aj-^os ^5]^ ^o. ^ ^o^- o] 

(22' )# ^ Q°}°]7} o}^ 7l^o.S 7l^ 0 Vo) ^^-1-4 <a^*Vc{-. a]^- c^ofl 

^^•1" 0 1 S--T- ^>H.S «fl<H^(22')^ H7l^ 2f ?i #7^>^1 °> ^-^ ^-o] 01*1} 1-E] 
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-g-o] ^^cf. 

<32> # 7 ] tr 2a ^- 5L2b^r JH*i^ 7l^;O.S ^7}^ 71^(^11- -i;0| p CB )^- ol^o^t}. 

3H V ^°l7l^ £L7l# #o]7l Cf^ 71 ^-g-^ ^ Olcf. Cf^ A}-g- 

§ ^ofl til51^>ig ^ S ti]^.^ ^c. ^ ^>6Dj ^ Al^V ^A] 

<33> £ 2c^r ^-71 £ 2aS] ^ ^ #o} ^s>^ o]^e-] Jf£-# ^ 7l^ofl ^<5> 

^ Jizm 71^(20)^ tfl-f-oll ^ojcf. ^^o]b.S. 27fl ojAj-o) ^.g. o] ,3 ^ (21 _ 2 ) ^ 7 j 

^«fl ^ SZ-S-H-S. €°l7l^ Tg^o] cflcf^ ^ 514. 

^ , U cH]£r 3.7] ^ ^ ZL^Jl Wl-g-l- JIB^V J17l^5l *)7> ifl# ^<>1 7l# ^ 

71-^1 JTT^j- 7lt Aj-ofl ^ .g^ig- ^ ol^ W>^31^- ^Al^7} ^ -5Hcf. 

<34> £ 2 drr #7] 51 2bSl ^2:<>1H <?]^Bl «-«-(21-2)# 5L 2c^- ^ 3^$ ^ofl tg^ 

*H ol$ ji^* 0 V 71^(20) vH^-ofl ^^-S., ^-71 £ 2c^ ^ 7}^o\) 4^ H] 

^3 #1<*^# iL^ffr ^olcf. ofeH, ^ ^aHI^ a.7l, wl-g- ZL^JT. ^ 

3:3 °Jr^ JlBlt!- 3171^^1 ^7> ^ # ^ 7^ ^l^^lcf. 

<35> ^ 7 ]q\. £0} jlx-^J- 7l^r(20) 3^ ^AJ- ^ol7l# J17-1*J- 7l^-(20) 

ofl ^ ^n>H ^IM-oi cf^ ^ ^<aj 7 l^-(20)oll ^ 5U^r £tflf 
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£ 3a vfl*l S.3d$r 71^(20) #«fl ^Efli4(26)^- *i#-g- ^-71/^^1 3. 

f-^r ^1 ^Hl^ J±°1^I 91^. 7l^-(20) #°fl 3^ ^ 

sWt S-¥ ^ 5^1 s]^ til-g-, H7H1 5^*1 31^*1 S-ir^ol ^cf. 

£ 3a^r #7l £ 2a<Hl ^*>€ ^# ^°l7l7> JL*\-% 71^(20) #°fl 3fl*l oVtflu} 

^ ^1M-(26)« ^^§>J1, ^7l/^Ai a.^^ ^ Jff-^-g- ^ ^ aj*v 

*V ^ojcf. # 7 1 sfl^l ^ ^ ^BflM-(26)^ #71 ^ ^ o]olEK21)^ ^#4 :§-X|o)l ^ 

€ ^ 5*^1, #71 J77-H1- 7^(20) #£} S^l* sflE^<5Rr *HHH ^1: ^fl2:€ 

&*=h #7] 7-1^ ^71/^A] £fA OjiSlEi, Tl^flAlE-l, ZLE|jI B^l^l ^^-S oj -L^ 

^£ Sl^fe #71 ^# ^ol7Hl A>-g-5l^ ^l^Eil- ^^A-l ^A^] ^ - ol^ 

^r, ^(21-2)^8: ^*1-^ <£i]]^(26), ^# €°l7l-g- ^^(21-2) nslZL 7^^- ^-71/ 

S-^-g- ^l^E-l(inlc Al)1 . s.X\6\] 7)& #ofl ^Aj^ ^ o^^ ^0^. 5>1 0} ^ 

511 aIe^ 31 # ^^171-g- 7lsflAlEK23)l- ^-g-*>^^ go) ^-g-^ ^ 9lSL^, B ^1^(27)^ 

#7l ^^1(22)21- *^l ^.xg sfolol^. a^Vs] ^ oirf. 

n^^M, JI7-l*j- 71^(20)^1 ^ ^d}e ^Eflufl- 33 ^ 91<L^, AA 

S. 3bS± #71 51 2b<=Hl *H<?>^ 31 # ^°l7l7> 7} #(20) #<Hl 2)1*1 <£e11M- 

#5- <L>Efl4(26)2f Tj^-g- ^7l/^A] SI; 51 ^ ^ ^ Aj^-*> 5Jo]c(-. 

£ 3a^ o.AV^nl, aflol^ ^Hflo] ^*1(22') ^ H^^^Ei (27' )7> ^ 7)^ 

^ #71 J17-1%V 71^(20) #<H1 ^#€^ #^l*m. <>1!- J^Sfl ^^AS «L>^t.V ^ 
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<40> £ 3c^ ^7} £ 3a2f 7\<i\ ^P-SoH, 3E 2c^l A<&Q 3# %°\7]% 

o]^E^ #o] ^ in}E olEflq- ^2:Olcf. £ Al5lx]^ ^^ln> ^2-7]/ 

A>-g-£]^ o]^E^| <*A| uflJf 71^: ^€ ^ &th 

<4i> £ 3d^ -£ 2d°fl *fl<?>^l 3H V 7l# 3-8-*H £ 3b^- -H-a>*1 HJ-^ o.s ^ infH 

<42> j£ 4a ^ £ 4b^r #7l £ 3a ^ £ 3b ^1 £^1*1 ^ ^d>e ^M^) ?A 

^"61 71^: Hl-g-i- :g#3>7] ^*ti JLT^-Sj- 7l^r(20) ^ 

§1-7] 2.€- ^ «S^E^(20)-g- 7l# ^-w-ofl t§^*V ^o!4. o]» ^sfl 7]^ 

<43> 5L 5a ^ 5L 5b^r £ 3a<Hl ^ uflo^(22, 27) ^ ^o] nfl^-ofl ig-^ ^ 

3 = °J"5^^(lead inductance)* 7] ^*fl wfl^^(22, 27) o] Jf-g^ JUT^J- 7] 

^(20)* *fl^ ^1^^(22, 27)^ ^°H1 n*^ QjJf ^ojcf. o]^- -g-sfl tiflo^(22, 27) 

4 ^ ^^-(21-1)^ ^>7|- #<H#<H 3^ 7l^ y)^ ^ <& 

< 44> 5. 6a ^ 5. 6bxr -317i%V 71^(20) ^ 0 H1 l±J:*}7l ^x}7\ ^ 

^ #5^°.^ #]<*tt i^>7l^gfl ^--g-^CLjiL ^-g-^ ^ 5a^-H, 7l^;(20)^ 
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■I: 7l^rS] ifl^ ^ S^ofl ^ ^o. ^ 7> ^- o]o^ ^ ^QJ £ 

Ajofl ^1^^^- tij-g- ^ a 7 l« #o]t^^ ^^-o] 7 fl^ ^ ^n>S ^Bflu} A^Efl 
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I^t 1 * 1] 

sflU A oHl c^Sj^ ^$1*14, ^>7l 3flEi ^Spfe ^BflAlE^ 

°1^<H*1 ^7] JLZ\-% 71* ^Hl ^ €°l7l^ ^ ^ofl ^S]^ 

^71 ^ ^71 ##7l ^ ^ofl o^S}^ o>Eflq- 

» Sf"*Hr 3# ^-^^-S §Rr ^7>^ ^ ^nfB 
13 T 1 * 2] 

^1 HH JZLT^j- 7l*^ ^]HfHl, JIT^j- 7l*, ^ 5)S 7l 

*<?! 3^§- ^7>^ ^ iPfH <L>3M AjAEj, 

[^^S- 3] 

*ll 1%H1 &<H>*1, -8-71 <&&&\ Bfll^ *H1 ^7} 7H1 Al^Efl(MEMS) 7l^-8-'ol-8-*H # 
7} JL7]-% 71* ^Hl iL^S ^ l-Hd$ ^SS ^1 ^€ ^ -^0.5. *}^r Z\ 

7}^ ^ ^n}B ^t^lM- *1^. 
4] 

*fl 1%H1 Sl^H. ^71 aL*)$- 7l*£: 7l*o]^ ( ^-71 <?1^&| 

3 71*^ ^JjLf^l H^^U, €^-1-4^ ***3. 3* 71 7>^ ^ 

^infe 0>Eflu}- A^Bg. 
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5] 

*fl 1%H1 Sl 0 ^, ^-71 ZLZ\-% 7)&^ <&i& 7]%°]^, ^^-1-^ Q^^r ^f-Sfl ^B^ofl 
^ ^ ^71^0.5. ^J-i- ^HJ ^ *)7>3 ^ + 

6] 
7] 

*fl 1%H1 &<>H ( A o V 7l ^*1tt Wfl^^ ^EflS #7] J27^ 0 V 7 )%d\] ^-g-S]^, ^ 

8] 

s&s) 4 €-8- ^^^i ^Hl 3 -I- ^iis. *>^r 7^ 7>^ W <^Bflu)- 

9] 

^1 1%H1 ^^H, A o V 7 ] 7-^0. ^s-y) £ ^-0. ol s^ 0]olEiSf 7] HflAjEi^ 

^ €°l7l^ ^Ajofl ^J-71 7l^ofl ^^M, H^l^Ei^r «fl<H^ ^EfiS. #7l J77-]%V 

7l^T ^M] 53-^ ^O.^ 5}^ 7] 7}^ ^ iP}E olEflq- Al^Efl 
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10] 

3 -¥-#0] ^-g-^ ^^1^ Jl^^V ^ ^4*1 41 sfl^ JjLf^g- ^ 

* f^l^ ^7>^ ^ inj-H A^Efl. 

11] 

Sl^Rr f-BH 3 ^"^^ *>fe 7i7>^ ^ i4B <^Eflu} Al^EA. 

12] 

3^ £ Sl^e] sim^- ^l^RV £^^1^0. ^ l7l ^- ^.7^1^; #7] $si\& 3^ ^ ^ 

^7]^ <2^Rr ^7fl» Sf5}b 51 ^ ^7>^ ^ >in>H ^^Efl 

13] 

*il i2%Hl 5a<>H, ^ <y^Ei j^-g- ^^*b 

1- ^*H!r}ir 33* ^-2-3. ^ ^7^ ^ infe oj-^u)- A]^Efl ^ «V 
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14] 

^ ^SLS- Z\7}*$ ^ in}E olEfll^ ^3. uj-^ . 

15] 
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